Methods for detecting DNA methylation in tumors: from bench to bedside.
Tumor-acquired changes in DNA methylation are the focus of research in an increasing number of basic, translational, and clinical laboratories around the world. In the laboratory, genome-wide technologies such as expression and DNA microarrays have been adapted to analyze patterns of DNA methylation and to screen for novel disease markers. Other technologies that are relatively inexpensive and highly sensitive such as methylation-specific PCR (MSP), or quantitative, such as quantitative MSP and pyrosequencing are widely used in retrospective studies and have potential in a diagnostic setting. In the near future, it may be possible to screen patients for common cancers using DNA methylation signatures as well as to measure patient responses to treatment, to identify patients at increased risk, or to monitor interventions designed to reduce cancer incidence. In this article, we review genome-wide and quantitative, high- resolution methods for methylation analysis that are used in the laboratory and clinic, and discuss their potential for use in a clinical setting.